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(54) Base structure of building and construction method thereof 



(57) A recess is formed by excavating ground, and a 
base support (2) formed by a synthetic resin molded 
foam is laid in the recess or resin' foam concrete fe 
placed in the recess to provide a base support formed 
by the resin foam concrete in the recess. A plurality of 
vibration absorbers (1) are mounted on the base sup- 
port in such a manner as to be in parallel to and spaced 
from each olher at specific intervals. The vibration 
absorber is formed by a plate-like synthetic resin 
molded foam having a large number of through-holes 



which pass through, the molded foam In the thickness 
direction or a, ptaterlik8« synthetic resin molded foam 
having a large number of gaps between particles. Con- 
crete (3) is placed on the base support on which the 
vibration absorbers have been mounted, to form a base. 
The three components, that is, the base support, vibra- 
tion absorbers, and base are integrated to each other to 
constitute a base structure ot a building. 
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and ihe vibration absorbers, and also the vtoratton 
waves transmitting from ihe vibration absorbers lo the 
base are reflected from the boundary plane between 
the concrete plane of the base and the vibration absorb- 
ers. In this way. according to the present invention, ft is 5 
possible to efficiently damp the energy of vibration 
waves and hence to s/gnificantly improve the earth- 
quake-resistant, earthquake-proof, and vibration -proof 
or the building. 

[001 6] The base slructure of the present invention w 
is advantageous in reducing the cost of the materials 
used, simplifying the construction work and shortening 
the construction period, and reducing the construction 
cost 

15 

friqf Deg cj fc ljon ^ Drawings 



[00177 

Fig. 1 is a vertical sectional view showing an 20 
embodiment in which a base structure of the 
present invention is applied to a mat base; 
Fig- 2 is a vertical sectional view showing another 
embodiment of the base structure of the present 
invention in which vibration absorbers each being 2s 
formed into a triangular shape in cross-section are 
provided; 

Fig. 3 is a vertical sectional view showing a -further 
embodiment in which the base structure of the 
present invention is applied to a building having a so 
basement; 

Fig. 4 is a vertical sectional view showing a further 
embodiment in which the base structure of the 
present invention is appfied to a pile base; 
Fig. 5 is a detailed vertical sectional view showing a ss 
state in which each gap is formed between piles 
and the base of the pile base structure shown in 
Fig. 4; 

Fig. 6 is a vertical sectional view showing a state in 
which dampers or the like are provided in the gap 40 
shown In Fig. 5; 

Fig. 7 is a plan view showing one example of the 
vibration absorber; 

Fig. 8 is a vertical sectional view taken on line VIII- 
VIII of Pig. 7; 45 
Fig. 9 is a vertical sectional view showing another 
example of the vtoralion absorber; and 
Fig. 10 is a perspective view showing a cylindrical 
pre-foamed particle. 

50 

n ailed Description of ihe Preferrad Em b odiment of 
theJovjeoiion 

[0018] Hereinafter, the present invention will be 
described in detail with reference to the drawings. 55 
[0019] Fig. 1 shows an embodiment in which the 
present invention Is applied to a base configured as a 
mat base, in which reference numeral 1 designates a 



vibration absorber. 2 is a base support and 3 is a base. 
[0020] The base support 2 formed by a synthetic 
resin molded foam is laid at a position at which a build- 
ing is to be constructed, A recess 1B is formed by exca- 
vating the ground and removing sofl r and the base 
support 2 is laid in the recess 18. Reference numeral 4 
designates gravel, and 6 is ground surface. To be more 
specific, the base support 2 is configured by a corona- 
tion of a plurality of plate bodies formed by a synthetic 
resin molded foam. 

[0021J The synthetic resin molded foam may be 
produced by an extrusion expansion molding method or 
beads expansion molding method. 
[0022] The base support 2, which receives a dead 
weight of a building and a load appfied to the building, is 
required to have a specific strength. To exhibit a specific 
vibration wave energy damping effect without occur- 
rence of destroy due to the dead weight of the building 
and the load appfied to ihe building, the compressive 
strength of the base support may be preferably in a 
range of 3 to 25 t/m 3 . Examples of the materials of the 
synthetic resin molded foam for forming the base sup- 
port 2 may include polystyrene, polypropylene, polyeth- 
ylene, polyurethane. and polyvinyl chloride; however, 
polyurethane has a problem associated with durability 
because of occurrence of hydrolysis and polyvinyl chlo- 
ride has a problem associated with environmental pollu- 
tion due to occurrence of hydrochloric acid gas upon 
combustion. Based on the facts described above, it may 
be preferred to select either of polystyrene, polypropyl- 
ene and polyethylene as a molding material of the syn- 
thetic resin molded foam. The expansion ratio of the 
molded foam may be preferably in a range oF 10 to 60 
times- The thickness of the base support 2 may be 
freely set but may bs preferably sei at a vaJue in a range 
of 10 to 100 cm. 

[0023] A plurality of vtoraUon absorbers 1 are 
mounted on the upper surface of the base support 2 
thus laid in such a manner as to be spaced at specific 
intervals. The vibration absorber 1 , as shown by a plan 
view of Fig. 7. is formed into a plate shape. A plurality of 
the plate-shaped vibration absorbers 1 are arranged in 
a belt-shape, to form one-row of the vibration absorbers. 
The one-row of vibration absorbers may be continu- 
ously provided or be discontinuous ly formed with an 
interval put between two, adjacent to each other, of the 
vibration abso/bers. A plurality of rows of the vibration 
absorbers are arranged .on the base support 2 in paral- 
lol to each other. In the embodiment shown in Fig. 1 , 
three rows of the vibralion absorbers 1 are provided. 
[0024] The vibration absorber 1 is configured as a 
porous structure having a large number of cavities. 
Examples of Ihe porous structures are shown in Figs. 7 
to 9. The porous strudure shown in Figs. 7 and 8 has 
grooves 8 formed on ihe front and back sides of the 
porous structure in such a manner as to be arranged in 
a grid-pattern and through-holes 7 passing through the 
porous structure in the thickness direction. These 
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[0039] Plaie bodies 1 1 made from a synthetic resin 
molded foam can be provided on all or part of side sur- 
faces of the base SMRporl 2 as shown in Fig. 1. As the 
material of the synthetic resin molded foam for forming 
the plate bodies 11. there can be used the same mate- 5 
rial as that of Ihe synthetic resin molded foam for form- 
ing the vibration absorber 1. By providing the plate 
bodies 11 on the side surfaces of the base supports, it 
is possible to further damp the energy of vbration 
waves propagating to the building in the lateral direction 10 
and the upwardly tilting direction. 
[OO40J According to the present invention, the 
material tor forming the base support 2 is not limited to 
the synthetic resin molded foam but may be resin foam 
concrete. The resin foam concrete Is obtained by mixing is 
concrete with synthetic resin foamed particles. As the 
synthetic resin foamed parti cfes. there can be used the 
same as the above p re-foamed particles used for pro- 
duction of the synthetic resin molded foam by the beads 
expansion molding method. Examples of the materials 2Q 
for forming the foamed pa/tides to be mixed with con- 
crete may include polystyrene, polyethylene, polyethyl- 
ene, etc.. like the synthetic resin for forming the base 
support 2 without concrete- The mixing ratio between 
concrete and the synthetic resin foamed particles can 25 
be determined by conversion thereof to the specific 
gravity of the resin foam concrete. That Is to say. the 
mixing ratio is selected such that the specific gravity of 
the resin foam concrete is in a range of 0.3 to 1 .3 tAri 3 . 
[0041] To construct the base structure of the $o 
present invention, first the earthquake characteristic of 
ground of a planned location at which a building is to be 
constructed, traffic vibration data. etc. are analysed, 
and on the basis of the analyzed result, dimensions and 
compressive strengths of Ihe base support 2 and the as 
vibration absorber 1 are determined. 
[0042] The recess 18 is formed in the ground by 
excavating the ground and removing soil. The depth of 
the recess 18 may be preferably In a range of 30 to 100 
cm. Gravel 4 is laid on the floor of the recess 16. and is -to 
then compacted by using a hammer. Sand or pit sand is 
scattered on the gravel 4 to fill gaps between particles of 
the gravel 4. and Ihen the gravel 4 is further compacted 
by using the hammer. 

[0043] The base support 2 formed by the synthetic <s 
resin molded foam is laid on the gravel 4. in the case of 
forming the base support 2 by resin foam concrete, the 
resin loam concrete is placed on the gravel 4. and is 
cured to be hardened. 

[0044] A plurality of the vibration absorbers 1 are 50 
mounted on the base support 2 in such a manner as to 
be spaced at specific intervals. £ach vibration absorber 
1 may be preferably located at a position to which the 
dead weight oi a building and a load applied to the build- 
ing are not largely applied. Then, concrete is placed on ss 
the base support 2 on which the vibralion absorbers 1 
have been mounted, and is cured to be hardened, to 
form the base 3. While not particularly shown, in forma* 



tion of the base 3. reinforcing steel bars are arranged 
before placing of concrete, fn the case where the base 
3 is configured as a mat base, the weight of the base 3 
is determined such that the pressure applied from the 
base 3 to the base support 2 and the vibration absorb- 
ers i is in a range of 0.5 to 2.0 kg/cm 2 . 
[0045] If the fr e^u^ncy of vibration waves propagat - 
ing to ground upon occurrence of vibration is the same 
as the characteristic frequency of the building and the 
base structure, there occurs resonance of vibration and 
the quake of the buifding becomes larger, and accord- 
ingly, it is required to make both the frequencies differ- 
ent from each other. For this purpose, the compressive 
strength of the base support may be suitably adjusted. 
[Q046J The base structure of the present invention 
can be similarly applied to a building having a basement 
13 as shown in Fig. 3. Fig. 3 shows an embodiment hav- 
ing a configuration basically similar to that of the base 
structure shown in Fig. 1. in which Ihe base 3 is config- 
ured as a mat base. In the base structure shown in Fig. 
3, the vibration wave energy damping effect can be 
obtained by providing the plate bodies 1 1 formed by the 
synthetic resin molded foam only on side surfaces of an 
outer wall 15 of the underground room 13: however, the 
plate bodies 1 1 may be provided on Ihe side surfaces of 
the base support 2. in addition to the side surfaces of 
the outer wall 15. ■ 

[0047] Fig. 4 shows an embodiment in which the 
base structure of the present invention is applied to a 
pile base. The pfle structure is constructed by excavat- 
ing the ground and removing soil; driving piles 5; laying 
gravel 4 and providing the base support 2 on the gravel 
4; mounting the vibration absorbers 1 on the base sup- 
port 2; placing concrete on the base support Z and cur- 
ing and solidifying rl, to form a first concrete board 1 2a; 
and arranging reinforcing steel bars on the first concrete 
board 12a. and placing concrete, to form a second con- 
crete board 12b. The first concrete board 12a and the 
second concrete board 12b constitute the base 3. Gaps 
1 4 are formed between upper ends 5a of the piles 5 and 
the base 3 as shown in Fig. 5. With this structure, it is 
possible to improve the vibralion wave energy damping 
effect. As shown In Fig. 6, horizontal impact absorbers 
16 and a vertical impact absorber 1 7 may be provided in 
each gap 14. Each Of these impact absorbers 16 and 17 
can be made from a rubber material, a synthetic resin 
molded foam. sand, a spring, etc With this configura- 
tion, it is possible to similarly improve the vibration wave 
energy damping effect 

[0048] The base structure of the present invention 
can be similarly applied to a cloth base, an independent 
base, eta 

[0049] According to Ihe base structure of the 
present invention, upon provision of ihe base support 
formed by the synthetic resin molded toam. soil heavier 
than the synthetic resin molded foam is excavated and 
removed and the synthetic resin moWed foam lighter 
than soil is laid under the base, so that it is possible 1o 
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